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(1) A method for enlarging and projecting image, characterized by being a method for 
enlargement and projection of an image on a screen through a projection lens transmitting light 
on an image formed from a great number of image elements of an original image device; 

wherein any point of the image formed by the original image device is extended with 
time to a plurality of image elements so as to create image oscillations, combined with reverse 
oscillations of the optical axis reaching from the original image device up to the screen. 

(2) A device for enlarging and projecting image, characterized by being a device for 
enlargement and projection of images, having a built-in projection lens on the side of the screen; 

wherein an original image oscillation device is mounted on to the original image device, 
and a reverse oscillation device is deployed for the optical axis on one side between the original 
image device and the screen. 

3. Detailed Explanation of the Invention 

(Sphere of Industrial Use) 

The disclosed technology belongs to the technical field of image projection, wherein a 
sharp, enlarged image is formed on the screen when light transmitted from a light source to form 
an image such as color image, is formed with an electronic device, for example in a liquid crystal 
TV or the like. 

(Brief Summary) 

The present invention application relates to a method for projection of a sharp, expanded 
image such as a color image, which is expanded on a screen when light is transmitted from a 
light source, such as a halogen light for color images, etc., to be formed with a device such as a 
liquid crystal panel of a color liquid crystal TV. In particular, the invention relates to a device 
and a method wherein a light source such as a lamp is set in the rear of the original image device, 
and any 1 point of the image formed so that a great number of picture elements of the original 
image device is oscillated with an oscillation device in a very small time period so as to exceed a 
plurality of picture elements in this manner. On the other hand, because a projection lens is set in 
front of the original image device, and a reversed oscillation device is arranged opposite the 
optical axis between the original image device and the screen, positional changes of an enlarged 
image are achieved on a screen with a great number of picture elements formed by the original 
image device when the optical axis is oscillated with a prescribed cycle with passage of time, so 
that the visual sensation of the screen is formed with a mutually connected shape through a 
plurality of changes occurring within the range of the remaining image. 
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The invention thus relates to a method and device for enlarging and projecting an image, 
enabling to form a fine and clear image with a high resolution. 

(Prior Art Technology) 

It is well known that as information is now being exchanged in our society at a very high 
speed, this is an important requirement not only simply for civic activities, as information 
processing technology has also become very important for industrial trends. Although 
information can be obviously easily seen and heard by a small number of people, means enabling 
to project enlarged images which can be formed on a TV provided with a large type of screen are 
widely required in order to present the same information content to a large audience, for example 
in a lecture hall, on a ship, to passengers in an airplane, or to a class in a school, etc. 

Therefore, although the technology for enlargement and expansion of images on a TV 
screen using the cathode ray tube, which so far represents the main trend in TVs, is used with the 
so called video projector method, it is well known that the problem with this method is that the 
brightness is not sufficient. Moreover, a large design size of the device is required in order to 
combine together 3 projector units for red, green and blue, and the construction is thus 
complicated, resulting in another disadvantage, namely a high cost, as well as complicated 
repairs and maintenance, etc. 

On the other hand, images can be formed on liquid crystal panels, for instance of so 
called liquid crystal TVs that have been very quickly developed, while light emitted from a light 
source such as a halogen lamp, is supplied with electronic technology, or color light can be 
transmitted and projected through a lens to project an enlarged image on a screen with another 
type of developed technology. The present applicant also put forward a great number of 
invention proposals for various types of means in this field as well. 

(Problem To Be Solved By This Invention) 

However, because images obtained with different types of liquid crystal panels are 
formed with many picture elements in prescribed arrangements, when the image is projected 
enlarged on a screen with transmitted light containing an imaged formed by a liquid crystal 
panel, the picture elements of the liquid crystal panel are essentially enlarged and projected on a 
screen, and the problem is that the image is crude and the resolution is low. 

In order to cope with this problem, the present applicant has already disclosed many 
proposed invention, such as superimposition of picture elements (pixels) on a screen containing 
an image formed with the pixels of a liquid crystal panel, which were then connected so that a 
highly precise design of the image can be created on the screen by overlapping, as well as a 
number of other techniques that have been developed. 

Further, although there have been many prior invention proposals for a means for 
projection of enlarged images on a screen that shorten the length to some degree, these means 
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essentially only increased the extent of the clarity of the image enlarged and projected on the 
screen in a 1 : 1 time-sharing manner when an image was formed essentially on a liquid crystal 
panel, without providing a substantial improvement with a satisfactory density of the image on 
the screen. 

That is why the present applicant disclosed in Japanese Patent Application Number 61- 
03 1985 a technology enabling to obtain a high image resolution by a means developed to project 
an enlarged image per each image element in the gap parts of the original image enlarged and 
projected onto the screen, enabling to dramatically increasing the clarity of the image enlarged 
onto a screen. 

However, while this is a technique using projection of an enlarged original image with 
picture elements of a liquid crystal panel for formation of the original image on a liquid crystal 
TV, since original images accompanying the recent development of photoelectric technology are 
clearly not limited only to operations involving picture elements of a liquid crystal panel of a 
liquid crystal TV, this only further stimulated the latent desire for further development of this 
technology. 

(Purpose of the Invention) 

The purpose of the present application is solve various technical problems of prior art 
explained above that need to be solved, relating to enlargement and projections of an original 
image on the screen, based on the premise of enlargement and projection of an original image 
created with transmitted light, formed on a screen with an original image device such as a liquid 
crystal panel. This has a number of advantages because the image of any one point formed with 
passage of time by various picture elements of an original image device is extended into a 
plurality of picture elements, which are transferred and combined with the original image by 
inducing oscillations with an oscillation device. In addition, because a reverse oscillation device 
is deployed between the original image device and the screen, the entire image is in the static 
state even while the image created from various picture elements is oscillated on the screen, so 
that many images are formed mutually connected in multiple aspects within the formation range 
of the remaining image perceived visually on the screen. 

[page 3] 

This makes it possible to increase the resolution of the image enlarged and projected onto 
a screen, by providing an image enlargement and projection device which is used directly with a 
superior image enlargement and projection method that is advantageous for use in field of image 
transfer technology of information industry, enabling to form a clear picture which has a fine 
clarity. 

(Means To Solve Problems - Operation) 

In order to solve the above mentioned problems, in accordance with a summary of the 
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scope of the claims described above, the construction of the present invention application is 
characterized by the fact that light obtained from a light source such as a halogen lamp or the like 
is transmitted to form an image with various image elements of an original image device via an 
electronic device by using a video tape, etc., by a image pickup element such as an electronic 
camera, and by an original image device, such as a liquid crystal panel of one color liquid crystal 
TV. The light is transmitted through a projection lens, and when an image is projected and 
enlarged on a screen, the image of one point formed with passage of time by various picture 
elements of an original image device is extended into a plurality of picture elements which are 
transferred and combined with the original image by inducing oscillations with an oscillation 
device. On the other hand, because a reverse oscillation device is deployed between the original 
picture device and the screen, reverse oscillations are induced which are synchronized with the 
oscillations of the optical axis on the screen. 

Multiple aspects of the image information formed with various image elements of a 
liquid crystal panel adjusted in this manner are thus periodically changed. Moreover, because the 
information changes are projected as mutually adjoining elements with multiple aspects within 
the remaining image range of visual perception, this creates a design of cyclical positional 
changes of an image having image elements that are formed periodically by an original image 
device, such as an image pickup element. Further, because multiple images formed by this 
information changing design are projected in their entirety on the screen so that each picture 
element of the image is oscillated, the entire image is created in the static state, enabling to 
increase the resolution of an enlarged image projected onto a screen by creating a technical 
means for formation of images on a screen with a fine detail of the texture and a high clarity. 

(Embodiments) 

The following is an explanation of an embodiment of the present invention application, 
which is based on the figures. 

The embodiment in Figure 2 relates to an explanatory diagram explaining the principle of 
the mode of the present invention application. As shown in the figure, an original image device is 
electrically connected to a well known electronic driving device 4, mounted on the side of a 
screen 3 for light obtained from a light source 2, by using a white light source 2 such as a 
halogen lamp with a screen 3. The light is transmitted from the light source 2 to picture elements, 
not shown in the figure, which are arranged in a specified arrangement on a liquid crystal panel 
5. The light is transmitted through a projection lens 6 and an enlarged image is created from 
respective image elements, so as to project an enlarged image on the screen 3 with a fixed 
reflecting mirror 7, and with a moving mirror 8 which is oscillated with a prescribed cycle by an 
oscillation device applying oscillations with passage of time to the optical axis. 

Also, because the moving mirror 8 is oscillated with a prescribed cycle applied to the 
optical axis, this makes it possible to oscillate the moving mirror 8 by a suitable electromagnetic 
device or the like, not shown in the figure, with a specified cycle below 1/16 of a second for a set 
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angle with passage of time. Accordingly, as shown in the figure, the optical axis 9 can thus be 
oscillated with a small cycle set for a specified angle on the screen 3. 

Further, the image is formed by using speed of the temporal changes of the oscillations of 
the optical axis that is within the range of the remaining image formation of visual perception. 
For example, as shown in Figure 3, when the image elements of the liquid crystal panel 5 are 
arranged as 3 mutually adjacent image elements arranged in the vertical direction, as shown in 
Figure 3, these 3 image elements will form the image of image 10 during a certain initial time 
period. Next, when the image 10' is formed within a remaining image formation time period (the 
images 10 and 10' are essentially complementary parts created by a combination of the same 
image), when the reflection mirror 8 oscillates the optical axis during the period when this image 
is changed only by the width of the image that is changed with passage of time, as shown in 
Figure 3, an image will be formed and projected on the screen by the image elements with a 
crude resolution of the image elements 10, 10, 10 during the initial period within the remaining 
formation range of visual perception. Next, after this remaining image formation time period, 
image elements 10', 10', 10' are formed with crude resolution with the operation of the image 
elements which are controlled electronically for the consequent part of the image elements that 
have not been projected between the image elements 10, 10, 10 that were projected with a crude 
resolution. As a result, a connected image 1 1 is formed by mutually connected images 10, 10', 
10', 10, 10, 10' as an image having a satisfactory picture resolution, because the picture is formed 
with a connected state of mutually adjacent image elements. 

Accordingly, a viewer will see image 1 1 not as a crude image, because the image is 
formed from images 10, 10', 10, 10' which are connected on the screen, so that an image formed 
from a constant arrangement of image elements on one liquid panel screen 5 will be perceived 
visually as high-resolution picture as it is formed in principle from twice as many connected 
image elements that are free of gaps. 

[page 4] 

Also, although the connected image 1 1 which has a high resolution as shown in Figure 3 
is oscillated in the vertical direction of the reflection mirror 8, as shown in Figure 4, an image 
having a crude resolution of image elements 12, 12, ... will be created on the screen during the 
initial period essentially in the same manner as described above when left-right oscillations are 
applied to the optical axis on the vertical axis. However, by oscillating the reflection mirror 8 
within the next remaining image formation time period, images 12', 12' ... (the images 12, 12' are 
essentially complementary parts of the same combined image) will be formed by applying the 
same control to next image elements between the initial image 12, 12. The result is that a viewer 
will be able to confirm visually an image 13 that has a high precision with double the resolution 
of mutually connected images within the range of the remaining formation time period. 

Because the resolution of image elements enlarged and projected on the screen of a liquid 
crystal panel is doubled also in the static mode, the visual perception of an image with a very 
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fine detail is enabled. 

Also, the image formed on a screen 3 with oscillations applied in the axial direction in the 
above-mentioned 2 modes can be confirmed visually as being in the static mode. 

Incidentally, although oscillations are applied to one axis of the reflection mirror 8 in the 
two modes described above, the reflection mirror 8 can be also used with a suitable means for 
three-dimensional rotational oscillations, so that the optical axis 9 can be used to draw an arc 
with single oscillations. Accordingly, the resolution on the plane of the screen 3 can be extended 
as shown in Figure 5 when image 14 is moved as shown in the figure to the left and to the right 
during the initial period of each of the image elements of the liquid crystal panel 5, so that image 
14' is formed next on the screen 3 within the remaining image formation time period. Next, 
image 14" is formed by a sequential movement downward within the next remaining formation 
time period, which is then followed by formation of image 14"' by moving to the left, so that a 
viewer can perceive a completed image 15 which has four times the resolution of the mutually 
connected elements on the screen. 

Also, in the state when changes are initiated within 1/1 6th of a second for each image 
element of the liquid crystal panel 5, that is to say within the range of the visual perception of the 
remaining image formation time period, as long as the reflection mirror 8 performs again 
oscillation modifications of the optical axis 9 corresponding to 1/4 of the state, a fine, connected 
image will be formed as shown in Figure 5 with a high precision, having four times the 
resolution in 1/16 of a second, so that a viewer will be able to perceive visually an image having 
a high resolution. 

Further, because the image formed on the liquid crystal panel 5 with electronic control of 
the image elements is accompanied by movement of the image elements on the screen 3, no 
obstacles will be encountered even if the image is photographed in real time, or even if it is 
recorded on a video tape as a recorded image. 

Therefore, since it is thus possible to form a highly precise image with a fine detail and a 
high resolution with an image enlarged on one screen with an original image device of one liquid 
crystal panel, the image can be projected safely in the static mode with a high resolution of the 
entire image that is finely detailed during a range corresponding to 1/1 6th of a second on the 
entire screen. 

Also, when an original image was formed in the embodiment of the above-described 
principle mode on a liquid crystal panel with an original image device, so that essentially any 
one point formed during passage of time with the electronic driving device 4 is extended and 
transferred to a plurality of image elements and an oscillating image is formed, an image that has 
a higher clarity with a fine detail will thus be formed by enlargement and projection of image 
elements. 
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Figure 6 explains the actual application of the above described principle mode in an 
embodiment in which an image enlarged in real time with a high resolution is projected enlarged 
onto a screen with real-time projection of the real image. 1' is an image enlargement and 
projection device forming one center according to the gist of this invention application. A liquid 
crystal panel, deployed on the projecting side as an original image device for projection from a 
light source 2, which is a halogen lamp, to a screen 3, is electrically connected to an electronic 
driving device 4. A lens 8', which is provided with a tilt-shift mechanism, is deployed 
eccentrically on rotary plate 7 for projection with an oscillation device forming the center of 
optical axis 9' on a liquid crystal panel 5, and with the light source 2 for the screen 3. In addition, 
because the rotary plate 7' is rotated so as to create a constant cycle with a motor via a driving 
roller 16, the light will pass through the projection lens 8' due to high-speed rotations with a 
speed using a set angle within the range of the visually perceived remaining image of the rotary 
plate 7', so that optical axis 9 is created on the screen 9. 

[page 5] 

In order to form the image shown in Figure 6 with each image element of the liquid 
crystal panel (6 individual elements are used as a model in the present model), the image formed 
by each corresponding image element 12 on the screen 3 is revolved and formed in a position 
that is changing with time, so as to form enlarged image 11' with 4 partitions which are mutually 
closely interconnected per 1 revolution as shown in Figure 5. Accordingly, as long as the image 
is formed on the liquid crystal panel 5 with each image element 12 with each revolution in 1/16 
of a second, a static image 1 1' is obtained on the screen 3 with a high precision and a fine detail 
of the texture with quadrupled resolution of the image enlarged and projected by the projection 
lens. 

It goes without saying that since the liquid crystals 5 of the original image device, as well 
as each of its image elements 12 are static, the image 11' that is enlarged and projected onto the 
screen 3 is provided as a static image for the entire image information. 

The electronic driving device that is used in this case to form the image with image 
elements 12 is electrically connected to a camera 10 representing an image pickup element for 6 
fixed image elements, and because a tilt-shift mechanism lens 8" is deployed in the same manner 
with a rotary plate 7" for taking of pictures represented by a real image 1 1 , synchronized 
reversed-rotations are performed with synchronizing device 18 which synchronizes a motor 17 
on the projection with a motor 17' via a driving roller 16' in the same manner as the rotary plate 8 
which is used for picture taking purposes. Therefore, the real image 1 1 recorded by the camera 
10 with the of the rotary plate 7' for picture taking purposes will be formed in real time on the 
screen 3 with a high resolution and a fine detail of the texture. 



Since mutually reversed rotations are performed in the end by the motors 17 and 17' in 
the present embodiment, the rotary plate T can thus be oscillated with reversed oscillations. 
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Because a moving mirror 8, deployed in front of a reflection lens 8' between the liquid 
crystal panel 5 and the image element 3, is oscillated with specified reversed oscillations by a 
motor 17', which is synchronized via a synchronization device 18 with a transmission device 17" 
and electrically connected to the original picture oscillation 7", the moving mirror 8 performs 
three-dimensional rotations which are synchronized with the operations of the original image 
oscillation device 7". The entire image that is enlarged and projected onto the screen 3 with 
reversed rotations corresponding interactively to the original image formed on the liquid crystal 
panel 5 is thus obtained in a mode of a detailed texture image which is not rotated, with a high 
clarity. 

Also, the image enlargement and projection device 20" shown in Figure 1 can be also 
used for inspection and monitoring purposes with the remote control method, as it can be set up 
for example in a nuclear power plant or a pathology research institute or other locations in order 
to avoid special dangers and prevent contamination, etc. For example, an original image in areas 
characterized by high concentration of radiation or pathogens can be photographed on a slide 
film 11, and when the enlarged image is projected and used for inspection or monitoring 
purposes, the light obtained from a light source 2 is constricted by a constricting lens 8"', 
transmitted through a slide film 1 1" and oscillated with an oscillation device in the same manner 
as explained above in Figure 6, a projection lens is rotated and oscillated with a specified cycle 
by the rotary plate 7", the light passes through an image pickup lens 8" which is connected to an 
optical fiber of an original image device 5' in an image guide which is curved at a specific 
distance, while a reversed oscillation device is deployed in the same manner as shown in Figure 

6 on the outer end part of the electric device so as to form an enlarged image 1 1' on the screen 3 
with the projection lens 8' of the rotary plate 7. Because also in this embodiment, the rotary plate 
7" of the oscillation device for the original image on the picture taking side, and the rotary plate 

7 of the reverse oscillation device on the projecting side are electrically connected to a 
synchronization device 1 8, oscillations and rotations are applied to the image elements 3 of the 
original image in each image element state of the image guide 5' of the original image device on 
the projecting side, so that the entire image 1 1' is enlarged and a detailed image 1 1' can thus be 
obtained with a high clarity with complementation of the areas between the image elements. 

Accordingly, this makes it possible to use remote control in safe locations for purposes 
such as inspection and monitoring. 

Further, because in the present embodiment, the lens 8" is used on the picture taking side 
for enlargement with a high magnification ratio, and the magnification ratio of the lens 8' on the 
projecting side is also increased, a dynamic image 1 1 can be obtained on the image element 3 
with a fine detailed texture and a high clarity, which makes it possible to inspect and monitor 
flaws on the surface of specific objects with the remote control method in a sufficiently enlarged 
status. 
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Furthermore, it goes without saying that the embodiment modes of the present invention 
are not limited only to the embodiments explained above. For example, the design is not limited 
only to segmented control in the circumferential direction of an oscillation device along its 
optical axis, as long as high-speed operations are applied with a liquid crystal filter to each 
picture element of a liquid crystal panel in the original image device, or more than 5 segments 
can be used to achieve a high resolution, and it is also possible to use a design not employing an 
optical axis oscillation device with passage of time on the side of the camera used as a image 
pickup element. It is further also possible to use mechanical rotations of a reflection mirror or 
displacement of a prism instead of eccentric rotations, etc., with a lens tilt-shift mechanism, and 
to cause high-speed changes electronically in the refractive index of transmitted light with an 
electrostrictive mechanism so as to displace the optical axis, and various other modes can be 
employed with an optical axis oscillation device using the photoelectric method which can be 
used to complement the present invention application. 

Furthermore, in addition to color original images, monochrome image can be obviously 
also used as compatible subject image. 

In addition, it is also possible to use a design in which a liquid crystal panel is oscillated 
with an oscillation device applied to the optical axis, with the latest developed materials such as 
a panel consisting of a polycrystalline substance, for example a transparent ceramic material for 
PL image projection, etc., which can be used instead of a liquid crystal panel, or a transparent 
type of panel can be used to achieve changes in time of image information. 

(Effect of the Invention) 

According to present invention application, which relates essentially to technology for 
projection of an enlarged image on a screen when light is transmitted to an image formed on a 
liquid crystal panel or the like of a color liquid crystal TV enabling light transmission, so that by 
applying oscillation within the range of the remaining image formation time period of visual 
perception to a screen with the optical axis of light rays to transmit an original picture by 
transmitting one fixed image element of an original image, although the projection of each 
enlarged image is created on a screen with a low resolution and a crude texture, oscillations are 
applied to the optical axis on the screen in the gaps of this crude resolution. 
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The next image is then projected into the part in which the crude grain image was not 
previously projected and because the image on the latter side is connected with the image on the 
former side, the resulting image is visually perceived as being formed from a series of images 
with a fine detail and a high resolution of the texture on the screen. The result is a superior effect 
because the image can be visually perceived on one screen with a fine texture and a high clarity. 
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Also, although one original images is formed by a liquid crystal panel or the like, because 
each of the image elements of one original image is changed by oscillations of the optical axis on 
the screen, enabling to project an image consisting of multiple image elements of the original 
image, a superior effect is achieved as the image can be obtained enlarged in the same manner. 

Further, the construction is essentially simple because 1 original image is used. An 
integrated oscillation device applying oscillations to the optical axis is compatible with a simple 
control using mechanical, electric, or electronic technology, resulting in a superior effect when a 
fine texture image can be projected as an enlarged image with a high resolution on a screen. 

Furthermore, since the original image is compatible with a liquid crystal panel, film, and 
with many other designs for the actual image, the resulting superior effect can be achieved not 
only for entertainment purposes, but also in a wide range of fields including education, training, 
production, inspection, maintenance, monitoring, etc. 

4. Brief Explanation of Figures 

The figures are diagrams explaining embodiment modes of the present invention 
application. Figure 1 shows a perspective view of a model of Embodiment 1, Figure 2 shows a 
lateral view of a model explaining the principle, Figure 3 is a model diagram explaining 
formation of a substantially high resolution image, Figure 4 is a model diagram explaining 
another mode, Figure 5 is a model diagram showing separately the same mode, and Figures 6, 7 
and 8 are perspective views of real used models. 



5 ... original image device, 11' ... image, 

3 ... screen, 9 ... optical axis, 

12 ... image element, 2 ... optical source, 

8' ... lens, 

1' ... original image enlargement and projection device, 

7' ... oscillation device, 7' ... reversed oscillation device. 



Patent Applicant: Kawasaki Heavy Industries, Ltd. 

Representative: Yukiharu TOMITA, patent attorney [personal seal] 



Figure 1 



5' ... original image device 

12 ... image element 

11' ... image 

8' ... projection lens 

7 ... reversed oscillation device 

2 ... light source 
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20 ... image enlargement and projection device 
7" ... original image oscillation device 

Figure 2 
Figure 3 
Figure 4 
Figure 5 
[page 6] 
Figure 6 
Figure 7 
Figure 8 
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